Introduction
The family Loliginidae Lesueur, 1821 includes many species that are important in fisheries world-wide (Nesis 2003 , Okutani 2005 , Jereb et al. 2010 ) and in the southeastern Pacific Ocean (Cardoso 1991 , Rocha & Vega 2003 . At present the phylogenetic taxonomy of the Loliginidae is very confusing, resulting in a number of taxonomic problems that need to be critically resolved. The family according to Jereb et al. (2010) includes ten genera and nine subgenera: Loligo Lamarck, 1798 (Eastern Atlantic and Mediterranean Sea); Sepioteuthis Blainville, 1824 (Western Atlantic and Indo-West The genus Lolliguncula is distinguished from all other loliginids based on the following characters: the mantle lacks a posterior tail-like elongation; fins broadly rounded; and spermatophores have a long cement body. Species in this genus are found both in warm, shallow, inshore waters and brackish waters off the coast of the Americas (Vecchione 1991 , Vecchione et al. 1998 . They are caught as bycatch in trawl shrimp fisheries and sold in local seafood markets (Cardoso 1991 , Filippova et al. 1997 , Jereb et al. 2010 ).
The genus Lolliguncula comprises two subgenera and four species of small-sized squids which inhabit the tropical and subtropical West Atlantic, and the tropical eastern Pacific oceans (Okutani 2005 , Jereb et al. 2010 . Lolliguncula (Loliolopsis) diomedeae (Hoyle, 1904) , Lolliguncula (Lolliguncula) panamensis (Berry, 1911) and Lolliguncula (Lolliguncula) argus (Brakoniecki & Roper, 1985) are found on the Eastern Pacific Ocean, whereas Lolliguncula (Lolliguncula) brevis (Blainville, 1823) is the only species of the genus that occur in the Western Atlantic Ocean, about 45°N to 28°S (Jereb et al. 2010 ). In the coastal waters off Peru, two species were previously reported and documented by Castellanos & Cazzaniga (1980) , L. diomedeae collected off Punta Sal and L. panamensis collected off both Caleta La Cruz and Paita.
The objective of this paper is to update the taxonomy, distribution and biology of the genus Lolliguncula in the southeastern Pacific Ocean. We describe the morphological features of the three species from the eastern Pacific Ocean and make taxonomic remarks. A key to the species of the genus Lolliguncula is presented.
Materials and method
Morphological examination was conducted on preserved material, including type specimens, during numerous visits to museums and collections in the United States and Peru.
The measurements (in mm) and indices used in the work are as defined by Roper & Voss (1983) Distribution. Known to occur in the eastern Pacific Ocean from the lower Gulf of California, Mexico, to La Plata Island, Ecuador (Brakoniecki 1986 , Jereb et al. 2010 ). Depths range from 0−70 m.
Size. Very small-sized squid; maximum mantle lengths 37 mm for males and 45 mm for females. The mantle length of a female specimen in SBMNH collection measured 61 mm. Habitat and biology. A coastal species. The biology and ecology of this species are unknown.
Interest to fisheries. Of no current market value.
Remarks. A total of 130 specimens were examined in this study including those seen by Brakoniecki (USNM 815750, UMML 31.1822 and UMML 31.1828 ). In addition, specimens from Peru were compared with the type specimens of L. argus that are housed in the USNM and UMML collections. Specimens from the two localities are identical. Based on these new records we extend the distribution range from the type locality in Ecuador (01°16'S) south to Peru (04°55'S). Berry, 1911 Lolliguncula ( Distribution. Known to occur in the eastern Pacific Ocean from the west coast of Baja California and Gulf of California, through Mexico to northern Peru (Jereb et al. 2010) ; Caleta La Cruz, Tumbes to Atico (16°25'S), Peru (Cardoso & Valdivieso, 1988) . Filippova et al. (1997) and Okutani (2005) stated that the southern distribution limit was restricted to Ecuador. For the specimens at hand depths range from 9−130 m. The species is most abundant in waters less than 50 m deep off the west coast of Mexico (Sanchez 2003) . However, in the Gulf of California Arizmendi-Rodriguez et al. (2012) reported greater abundances in waters deeper than 80 m.
Lolliguncula (Lolliguncula) panamensis
Size. Small-sized squid; maximum mantle lengths to 119 mm in females and 97 mm in males. Arizmendi-Rodriguez et al. (2012) reported maximum mantle lengths to 110 mm in males and 115 mm in females.
Habitat and biology. Nectobenthic species, living at temperatures between 23−29 °C (Cardoso & Valdivieso, 1988 males. The sizes of sexes at first maturation in Colombia are 76−79 mm ML for females and 40 mm ML for males (Barragan 1977b) . The diet consists of fishes and crustaceans (Barragan 1977a 
Remarks:
The expansion of the species to the south of Peru (16°25'S) is related to the incursion of warm waters caused by El Nino event (Paredes et al. 2004 ).
LoLLiguncuLa (LoLioLopsis) BERRy, 1929
Type species. Loligo diomedeae Hoyle, 1904 ; by monotypy and synonymy with original designation, Loliolopsis chiroctes Berry, 1929. Diagnosis. Hectocotylized arm greatly elongate, modified along entire length. (Hoyle, 1904) Loligo diomedeae Hoyle 1904: 29, pl. 5, fig. 13 Distribution. Known range in the eastern Pacific Ocean from off the west coast of Baja California and Gulf of California, to southern Peru (Cardoso et al. 1989 , Jereb et al. 2010 ). Depths range from 0−150 m but off the coast of Mexico specimens were most abundant in deeper waters, between 50−200 m (Sanchez 2003) .
Lolliguncula (Loliolopsis) diomedeae
Size. Small sized-squid; maximum mantle lengths of females to 114 mm and males to 76 mm.
Habitat and biology. Nectobenthic species, living at temperatures between 21−28 °C (Cardoso et al. 1989) . Females are present in greater proportion than males and the males are typically smaller than females (Cardoso et al. 1989 ).
Interest to fisheries. Taken as bycatch in shrimp trawl fisheries in Panama (Voss 1971) , off the Pacific coast of Mexico (Alejo−Plata et al. 2001 ) and off Tumbes, Peru. Small quantities are found in local seafood markets. Vecchione et al. (1998) verified that L. argus is a valid loliginid species. However, they failed to conclude whether L. argus should be assigned to the genus Loligo or to Lolliguncula. Vecchione et al. (2005) later confirmed that the spermatophores of L. argus have long cement bodies and by consensus they determined that the species should be placed in the subgenus Lolliguncula (Lolliguncula). Brakoniecki (1980) differentiated Lolliguncula panamensis from Lolliguncula tydeus based on the relative length of the hectocotylized arm, which in L. panamensis is about equal in length to its opposite arm. Because no male L. panamensis were examined, L. brevis (from the western Atlantic Ocean) was used for comparison because it is morphologically nearly identical to L. panamensis. Later Brakoniecki (1986) considered Lolliguncula tydeus to be conspecific with Lolliguncula panamensis, of which previously he had seen only females. Vecchione et al. (1998) verified that panamensis is a valid loliginid species. They also assigned L. panamensis to the subgenus Lolliguncula (Lolliguncula). Hoyle (1904) described Loligo diomedeae based upon a single female collected off Acapulco, Mexico. Later, Berry (1929) described another loliginid species, which he named Loliolopsis chiroctes based on multiple specimens collected off Baja California, Mexico on which he based his new genus Loliolopsis. As these species are synonymous (based on Voss 1971), Hoyle's species name has priority as the type species of Berry's genus. Vecchione et al. (1998) verified that L. diomedeae is a valid loliginid species. They assigned diomedeae to the subgenus Lolliguncula (Loliolopsis).
Discussion
We question reports of the presence of Lolliguncula (Loliolopsis) diomedeae in waters off Valparaiso, Chile (Boone 1938 , Thore 1959 , Rocha 1997 ) and instead agree with Nesis (1973) , who identified loliginid squids found in Chile as "Doryteuthis" (Amerigo) gahi d'Orbigny, 1835. Sales et al. (2013) using sequences of mitochondrial and nuclear genes by studying the squids of the familiy Loliginidae in the southern Atlantic detected the not monophyly of Lolliguncula, but they when using just mitochondrial tree, Lolliguncula is sister to Doryteuthis.
The three species of the Eastern Pacific, Lolliguncula (Loliolopsis) diomedeae, Lolliguncula (Lolliguncula) panamensis and Lolliguncula (Lolliguncula) argus apparently would have no problem except the status of Lolliguncula tydeus as a synonym of L. panamensis requiring genetic studies to substantiate the points made by Brackoniecki (1986) . The status Lolliguncula (Lolliguncula) brevis, a species that inhabits western Atlantic Ocean waters and the Caribbean has been questioned by Simone (1997) , reporting morphological and morphometric differences between squid Brazil's southern coast (the probable type locality) and the north; however Jereb et al. (2010) considered to be "morphotypes" probably intraspecific variation.
Key to the species of Lolliguncula la. Both ventral arms of the male hectocotylized, arms modified along their entire length; arm sucker rings with 10−11 square teeth; with 4 to 10 suckers on lobes of buccal mambrane; restricted to the eastern Pacific Ocean. 
